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(54) PRODUCTION OF AGRYUC ESTER HAVING SUBSTITUENT GROUP AT 3-POSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject 
compound useful as a synthetic intermediate for medicines, 
agrochemicaletc. and a monomer for copolymerization of 
polyacrylic ester resins by reacting an aldehyde with a 
diazoacetic ester in the presence of a phosphine and a 
ruthenium complex. 

SOLUTION: A phosphine represented by the formula 
PR6R7R8 (R6, R7. and RB are each a 1-10C alkyi, etc.), a 

ruthenium complex represented by the formula (XI and X2 R u X ^ X* (PR ^ R ) a 

are each a monovalent anionic ligand capable of coordinating 

with ruthenium atom; R1, R2 and R3 are each an alkyl. etc.). 

e.g. RuCI2 (PPh3)3 and an aldehyde represented by the 

formula R4CH0 (R4 is a 1-20G alkyi. etc.) are placed in a 

reactor and reacted at 40-135** C in an inert gas 

atmosphere while dropping a diazoacetic ester represented 

by the formula N2GHG02R5 (R5 is a 1-10G alkyi. etc.) 

thereinto the afford the objective compound. The phosphine 

is compounded in a molar amount of 0.0001-0.2 based on the 

aldehyde and the complex is compounded in a molar amount ^ . i n c;n *!rv,«c 

of 0.0001-0.2 based on the aldehyde The ester is compounded m a molar amount of 1 .0 b.U times 
based on the aldehyde. 
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CLAIMS 



[Claim^i?The manufacturing method of the acrylic ester which has a substituent in the 3rd place 
characterized by making an aldehyde and diazoacetic-acid ester react under existence of a 
phosphine and a ruthenium complex. x ...u o j i 

[Claim 2] The manufacturing method of the acrylic ester which has a substituent in the 3rd place 
according to claim 1 characterized by being the compound in which a ruthenium complex is shown by 
the formula (1). 
[Formula 1] 

RuX» X« (PR' R* R* ) I (I) 

(X1 and X2 express among a formula the ligand of the univalent anion nature which can be 
configurated in a ruthenium atom, and R1 . R2. and R3 express an alkyl group or an aryl group ) 
[Claim 3] the ligand of the univalent anion nature which can be configurated in a ruthenium atom 
-CI -Br -I -C104. -CF3 S03. -CH3 C02. -PF6. -BPh4. -N03. -CN. -NCS. and -C five H5 Or 
manufacturing method of the acrylic ester which has a substituent in the 3rd place according to claim 

2 characterized by being -H. , . . • ^l. o j i ^ 

[Claim 4] The manufacturing method of the acrylic ester which has a substituent in the 3rd place 
according to claim 1 characterized by a ruthenium complex being dichlorotristryphenyl phosphine 

ruthenium [RuCI2 3 (PPh3)]. . • .u o ^ 

[Claim 5] The manufacturing method of the acrylic ester which has a substituent in the 3rd place 
according to claim 1 characterized by a phosphine being a thoria reel phosphine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fie°dlf the Invention] This invention relates to the manufacturing method of the acrylic ester which 
has a substituent in the 3rd place useful as the synthetic intermediate field of fine chem.cals. such as 
medical drugs and agricultural chemicals, and a monomer for copolymerization of polyacrylic ester 
resin. 

[ofscription of the Prior Art] As for the acrylic ester which has a substituent in the 3rd place, it is 
common to be manufactured by the olefin-ized reaction (Wittig reaction) by the phosphorus ylide of 
an aldehyde (1989 Chemical Reviews. 89.863). However, by this approach, from the conditions of 
strong base nature being needed in order to generate phosphorus ylide. it was safe and an approach 
acquisition manufactured this acrylic ester under mild conditions using an easy manufacture raw 

material was desired • j * . „,^o 

[0003] As the typical thing, the approach to which an aldehyde and diazoacetic-acid ester are made 
to react under catalyst existence is learned. As this catalyst, for example, the approach W. 
OrganomeS.Chem.. 1989. 373. 77) using (1) molybdenum (VI) complex [Mo02 (S2 CNEt2)] Only when 
aromatic aldehyde is used as an aldehyde, a reaction advances, and neither in an aliphatic series 
aldehyde nor alpha and beta-partial saturation aldehyde, it has the problem that corresponding acrylic 
ester cannot be manufactured, and can become a general manufacturing method. 
[0004] Moreover, the approach (Tetrahedron Letters. 1 989. 373, 77) using copper iodide (I) as (2 
catalysts needs to use the trialkyi antimony of pyrophoricity for a reaction more than the equivalent 
as a deoxidizer. and has the problem that it is accompanied by danger. Furthermore, the approach 
(Organometallics. 1 994. 1 3, 4531 ) using methyl rhenium trioxide as (3) catalysts has the iow^ ^ • 
stereoselectivity of the acrylic ester to generate, and in order to suppress generation of a by 
product the catalyst of a large quantity (ten-mol %) is needed, and in case a catalyst P^^P^^^^ 
addition, difficulty needs to use poisonous tetramethyltin to practicality (Inorg.Chem.. lyaz. Jl. 

[Problem(s) to be Solved by the Invention] This invention is safe and makes it a technical problem for 
acquisition to manufacture the acrylic ester which has a substituent in the 3rd place using an easy 
manufacture raw material under mild conditions. In the approach of manufacturing the acrylic ester 
which an aldehyde and diazoacetic-acid ester are made reacting under catalyst existence, and has a 
substituent in the 3rd place, especially this invention is safe, using a manufacture raw material wrth 
easy acquisition, is low catalyst concentration and makes it a technical problem to manufacture the 
acrylic ester which has a substituent in the 3rd place with high yield and high stereoselectivity from 
various aldehydes. 

[0006] . , J- 4. 4.U 

[Means for Solving the Problem] The technical problem of this invention is attained according to the 
manufacturing method of the acrylic ester which has a substituent in the 3rd place characterized by 
making an aldehyde and diazoacetic-acid ester react under existence of a phosphine and a ruthenium 

complex. 

[Embodiment of the Invention] This invention is explained in detail below. The' aldehyde used by this 
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invention is shown by the formula (II). 

[0008] 

[Formula 2] 



CHO (II) 

(R4 expresses an alkyi group, an alkenyl radical, or an aryl group among a formula.) 
[0009] a formula (II) ~ setting — R4 ****** ~ carbon numbers 1-20 ~ especially ~ the alkyI 
group of 1-1 U and carbon numbers 2-20 — especially ~ the alkenyl radical of 2-11, and carbon 
numbers 6-20 — especially the aryl group of 6-12 is mentioned suitably. Furthermore, R4 For 
example, even if it has the alkyI group of carbon numbers 1 -10. the alkoxy group of carbon numbers 
1-10. the aryl group of carbon numbers 6-14. the aryloxy group of carbon numbers 6-14, the alkoxy 
carbonyl group of carbon numbers 2-10. the dialkylamino radical of carbon numbers 2-10. the cyano 
group, the nitro group, the halogen, etc. as a substituent, it does not interfere. 
[0010] R4 As an aldehyde which is the aforementioned alkyI group For example, an acetaldehyde. 
propionaldehyde. butanal (an isomer is included). Pentanal (an isomer is included), hexanal (an isomer 
is included), heptanal (an isomer is included). Octanal (an isomer is included), nonanal (an isomer is 
included) one, decanal (an isomer is included) one, undecanal (an isomer is included), dodeca NARU 
(an isomer is included), a cyclohexane carboxy aldehyde, hydronalium thinner mull DEHIDO. etc. are 
mentioned concretely. 

[0011] R4 As an aldehyde which is the aforementioned alkenyl radical, an acrolein, a buthenal (an 
isomer is included), pen TENARU (an isomer is included), HEKISENARU. heptenal (an isomer is 
included), octenal (an isomer is included), nonenal (an isomer is included), DODESENARU (an isomer 
is included), a transformer cinnamaldehyde, etc. are mentioned concretely, for example. 
[0012] Moreover. R4 As an aldehyde which is the aforementioned aryl group For example, a 
benzaldehyde, a torr aldehyde (each isomer of o, m. and p is included), anisaldehyde (each isomer of 
o, m, and p is included), and a cyano benzaldehyde (o — ) The nitro benzaldehyde (each isomer of o, 
m, and p is included) containing each isomer of m and p. chlorobenzaldehyde (each isomer of o. m. 
and p is included), a naphth aldehyde (each isomer of alpha and beta is included), etc. are mentioned 
concretely. 

[0013] The diazoacetic-acid ester used by this invention is a formula (III). It is shown. 
[Formula 3] 

Na CHCO. R« (III) 

(R5 expresses an alkyI group, an alkenyl radical, or an aryl group among a formula.) 
[0014] formula (III) setting — R5 ****** — carbon numbers 1-10 — especially ~ the alky I group of 
1-4, and carbon numbers 2-10 — the alkenyl radical of 2-5 and the aryl group of carbon numbers 6- 
10 are mentioned especially suitably. Furthermore, R5 For example, even if it has the alkyI group of 
carbon numbers 1-10, the alkoxy group of carbon numbers 1-10, the aryl group of carbon numbers 6- 
14, the aryloxy group of carbon numbers 6-14, etc. as a substituent it does not interfere. 
[0015] R5 As diazoacetic-acid ester which is the aforementioned alkyI group, diazoacetic-acid 
methyl, ethyl diazoacetate. diazoacetic-acid propyl (an isomer is included), diazoacetic-acid butyl (an 
isomer is included), etc. are mentioned concretely, for example. R5 As diazoacetic-acid ester which is 
the aforementioned alkenyl radical, diazoacetic-acid vinyl, diazoacetic-acid 2-propenyl, diazoacetic- 
acid butenyl (an isomer is included), diazoacetic-acid pentenyl (an isomer is included), etc. are 
mentioned concretely, for example. Moreover, R5 As diazoacetic-acid ester which is the 
aforementioned aryl group, diazoacetic-acid phenyl, diazoacetic-acid tolyl (an isomer is included), 
diazoacetic-acid naphthyl (an isomer is included), etc. are mentioned concretely, for example. 
[0016] In this invention, the acrylic ester which has a substituent in the 3rd place which an 
aforementioned aldehyde and diazoacetic-acid ester are made to react under existence of a 
phosphine and a ruthenium complex, and is shown by the formula (IV) is manufactured. 
[Formula 4] 

R* CH=CHC02 R' (IV) 
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3/5 ^-'J 



(R4 and R5 express the same alkyl group as the above, an alkenyl radical, or an aryl group among a 

[OOn] The phosphine used by this invention is shown by the formula (V). 
[Formula 5] 

PR* R* CV) 

(R6. R7. and R8 express an « grouP or - ^^'^^^^J^^^^^^^ 1-10 ~ especially - 

001 8] a formula (V) - setting - R6. R7. and K» ^ f 6-10 is mentioned 

the alkyl group of 1-6. and carbon numbers of carbon numbers 

suitably. Furthermore. R6. R7, and R8 For example even .f ' ^VJbs .^^^^ it does not interfere. 
1-10 the aryl group of carbon numbers 6-10. the halogen, etc. as a substituenx. ix 
Moreover. R6. R7. and R8 You may differ. -^"^/J^^ such as a 

[0019] As the aforementioned phosph.ne. X^^^^^ isomer is included), tributyl 

triphenyl phosphine is the most desirable. ... . . formula (0 

[0020] The ruthenium complex used by this invention .s shown by the formula CU. 

[Formula 6] 

RuX' X* (PR' R» R* ) « (I) 

(XI and X2 express among a formula the ligandofthe ^^^^^^^^ o^ln'a^^UrLp.) 
configurated in a ruthenium atom, and R . R2 ^^^^^^^^^^^^ anion nature which can 

[0021] It sets at a ceremony (1) and .s XI and X2. The 'j"*^ „ same, they may 

be configurated in a ruthenium atom is expressed, and ^''^^.^.^^^^ in the ruthenium 

.ffer. XI and X2 As ^^^^^^^^^ -CN. -NCS. -C 

re"Lt;penle':;.) -H are mentioned su.ab.y. Moreover. R1. R2 an^ RS Above R6 

^^^^ 

the 3rd place of the purpose, without generating. 
[Formula 7] 

R* CH=N-N=CHCO. R« (VI) 

(R4 and R5 express the same alkyl group as the above, an alkenyl radical, or an aryl group among a 

ito - K is mentioned concretely. In these rutheniums complex, rt .s Ru012 3 (PPh3). K « 

"nticn. v-hile a phosphine. en eforementioned inert gas 

Leientioned aldehyde are put into a '^'''^^'"'''^^ZT^^tsO^f laS are pX ebly 

pressure, reduced pressure, and prassurization are ™^"'°lS"g - ' a COOO, t„ 0.2 

irmT-ts— ed ^^^.-^irz^t^^T^'^^r^ — - 

^ . .. 2006/09/02 
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for example, an aldehyde - receiving - a 0.0001 to 0.2 time mol - mol use is carried out 0.02 to 
0.05 times preferably, diazoacetic-acid ester — for example, an aldehyde — receiving — a 1.0 to 5.0 
time mol — mol use is carried out 1.0 to 1.5 times preferably. 

[0025] Furthermore, even if it uses a solvent for the reaction of this invention if needed, it does not 
interfere, a solvent - for example, an aldehyde -- receiving -- 1 - 100 weight twice - desirable 7-, , 
10-50 weight twice — it is used. As a solvent, the thing of 40 degrees C or more of boiling points is 
desirable for example, the alkyi halide of 40 degrees C or more of boiling points, the ether, and 
aromatic hydrocarbon are used suitably. Specifically, aromatic hydrocarbon, such as the ether, such 
as alkyI halides. such as chloroform and a dichloroethane. and a tetrahydrofuran. diisopropyl ether, 
and benzene, toluene, a xylene, is used as a solvent. Especially in these solvents. alkyI halides. such 
as chloroform and 1,2-dichloroethane. are desirable. 

[0026] After the acrylic ester which has a substituent in the 3rd generated place after reaction 
termination distills a solvent out of reaction mixture, separation purification of it is earned out by 
approaches, such as a column chromatography and recrystallization. 

[0027] ... 
[Example] Next, an example and the example of a comparison are given and this invention is explained 
concretely. In addition, isolated product It checked that it was the same as that of a known 
compound by 1 H-NMR, 13 C-NMR. and mass analysis, and the gas chromatography determined the 
isomer ratio. Moreover, it asked for yield (%) from the aldehyde. 
[0028] The conditions of a gas chromatography are shown below. 

Column : G-1 00 (40m) , ^ ,^ 

Column temperature: It is a part for 135-degree-C (10 minutes) and 1 0-degree-C/. and they are a 
temperature up and 240 degrees C (15 minutes) to 240 degrees C. ^ mnom o 

injection temperature: ~ 250-degree-C detector (FID) temperature: - 250 Jee';f,^s^C 1 ,2- 

dichloroethane (3ml) after putting dichlorotristryphenyl phosphine ruthenium LRuCI2 3 (PPh3;j 
(0.0225mmol) and triphenyl phosphine (l.lmmol) into SHURENKU tubing of 25ml of example 1 content 
volume and permuting by the argon gas ambient atmosphere — in addition, the solution was heated 
at 50 degrees C. Subsequently, after adding a benzaldehyde (I.Ommoi), ethyl diazoacetate / 1.2 
dichloroethane solution (1.6ml, ethyl-diazoacetate:1.5mmol) was dropped, and the reacton was 
performed at 50 degrees C for 4 hours. Reaction mixture was cooled to the room temperature after 
reaction termination, and the solvent was distilled off under reduced pressure. The column 
chromatography refined the obtained residue and target 3-phenyl-2-propenoic acid ethyl (cojo'-less 
oily matter) was obtained at 90% of yield. The isomer ratios of a product were E body / Z body -97/3. 

[0030] Replaced example 2 benzaldehyde with the hydronalium cinnamaldehyde (1 .Ommol), and 
reaction time was changed in 5 hours, and also the same actuation as an example 1 was Performed. 
Consequently, target 5-pheny!-2-pentene acid ethyl (colorless oily matter) was obtained at 90^ of 
yield, and the isomer ratio was E body / Z body =95/5. 

[0031] Replaced example 3 benzaldehyde with the cyclohexane carboxy aldehyde (1 .Ommol). and 
reaction time was changed in 17 hours, and also the same actuation as an example 1 was performed 
Consequently, target 3-cyclohexyl-2-propenoic acid ethyl (colorless oily matter) was obtained at 82% 
of yield, and the isomer ratio was E body / Z body >99/1. 

[0032] Replaced example 4 benzaldehyde with p-anisic aldehyde (I.Ommoi). and reaction time was 
changed in 12 hours, and also the same actuation as an example 1 was performed. Consequently, 
target 3-(4'-methoxypheny)-2-propenoic acid ethyl (colorless oily matter) was obtained at 92% of 
yield, and the isomer ratio was E body / Z body =97/3. 

[0033] Replaced example 5 benzaldehyde with the transformer cinnamaldehyde (I.Ommoi). and 
reaction time was changed in 8 hours, and also the same actuation as an example 1 was performed. 
Consequently, the target 5-phenyl -2 and 4-pentadiene acid ethyl (colorless oily matter) were 
obtained at 92% of yield, and the isomer ratio was E body / Z body =90/10. 

[0034] Example of comparison 1 dichlorotristryphenyl phosphine ruthenium was not added, and also 
the same actuation as an example 1 was performed. Consequently, the azine compound (3, the 4 
diaza-5-phenyl -2. 4-pentadiene acid ethyl) was obtained at 70% of yield, and target 3-phenyl-2- 
propenoic acid ethyl was not obtained at all by request 
[0035] 
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FEffect of the Invention] By this invention, under a mild condition, it is safe and acquisition can 
SLtre the acryli which has a substituent in the 3rd place using an easy manufacture 

Tw material Espec^lly the approach of this invention to which an aldehyde and d'azoacet.c-ac.d 
esin e made to react under existence of a phosphine and a ruthenium complex (1) The handhng of 
rmanufacTure rawTaterial is safe and easy. (2) aliphatic-series aldehyde. From vanous aldehydes, 
sue as atha be^a-partial saturation aldehyde, and aromatic aldehyde The aery c ester wh.ch has a 
substituent in the 3rd place can be manufactured by high yield «f .^.^^^ f . ^3 g 
stereoselectivity of the acrylic ester which has a substituent .s also high (the ma.n product .s E 
bldiesrand ^^^^^ being able to react by (4) low catalyst concentrafon .s .n the 3rd place 

which carried out (3) generation. 



[Translation done.] 
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